without having to cope with, say, a deaf athetoid child whose mother is overwrought and probably has no grasp of the educational situation. If these children are examined at school there is no problem with follow-up or repeated attendanceno transport problems and the mother can attend or not as she wishes without difficulty. Table 1 shows the result of wholesale examination of children at a school for the physically handicapped. As these figures show, the reward is high in terms of eye defects to be dealt with and universal detection is possible.
The administrative structure of the eye services is such that administrative problems also crop up but their solution is part of the exercise and one is centrally placed to smooth out any wrinkles that hinder treatment.
Mrs Joan Toomer
(Royal National Institute for the Blind, London)
The Pre-school Child
The work of the RNIB Parents' Unit which started in 1954 grew out of the work of the Sunshine Homes. We combine visits to the homes of the children with short stay periods (usually only one family at a time for six days) for help and advice. The whole idea is to prevent early admission of very young children before they have made good relationships within their family circle.
Of 75 children seen during 1967, only 13 appeared to be of average mental ability, and some of the others were children who are primarily mentally handicapped, the blindness being only a part of a serious disability.
There is often considerable delay in registration of visually handicapped children and this means that many of them are not seen early enough. Difficulties over weaning and hand-feeding are common and a proportion of the children are still being fed entirely on bottle, with starchy, inadequate meals at 2, 3 or even 4 years of age.
About 90 % of learning in the very young child is through observation and imitation so that stimulation of the child's other senses, by the parents, is especially important and should be taught as early as possible. The sighted child puts out his hands to grab at a desired object at about 4 months. It would seem that this active use of the hands should be encouraged in the blind infant at least by the sixth month. The visually handicapped child cannot co-ordinate his experiences, with the result that they are isolated and often meaningless. He has to learn like a deaf child that everything has a name: objects, movements, parts of his body and so on. Objects felt and sounds heard are meaningless without people to explain them.
The effect of lack of sight on the child is what one would expect. He is driven inwards and may find his satisfactions in bodily movements such as rocking, and in somewhat odd sounds he makes such as screeching or 'gargling' noises. Speech may develop later but may be entirely echolalic. Some children cannot communicate at all but are able to repeat almost word for word such things as weather broadcasts or cricket commentaries. The child can only learn meaningful speech from his parents (not from other children). Many homes are busy and noisy. There may be a bird in a cage, a radio on, sounds of other children playing, water running, a dog barking and a neighbour chopping wood, as well as cars passing. From this jumble he has to pick out the one sound which has meaning for him at that moment. He needs to have a quiet time with his mother using speech purposefully directed at him. She has to 'suit the action to the words' and if he is actively doing something, comment on what he is doing or touching, 'suiting words to actions'. The attitude of the parents towards the child, because of their despair over his condition, may be so over-protective that he is not put out on to the floor like other children and is later than he should be at sitting up and rolling over. Lack of visual stimulation may be the reason why he is not rearing himself up on his arms when in the prone position. The use of sounds, like a bell, to make him rear up do not have the same effect. Blind children do not always turn their heads to sound. They tend to freeze into a 'listening' position with head down.
The actions we want are kneeling and clambering and sometimes these are seriously delayed. The visually handicapped child can only rise to the standing position by pulling up on some easily held object such as a rail or chair-leg. I advise play pens because modem furniture is often not 'clamberable', but I always say that the play pen is more interesting outside than inside as I feel the child should not be hemmed into what is a very unnatural environment. The child really needs to learn about the room from the floor up, and the stairs by clambering up them, feeling them with the whole of his body. Many children I meet have been made to walk without progressing through the normal stages of pulling up on furniture, then clambering, and then walking. They move like automatons and do not use their hands to explore their environment. They still need adult supervision as they cannot get up or down and cannot sit in a chair unless put there. They are not orientated and lack normal caution. Play materials offered will at first be noise toys, paper and home-made rattles, bells, or clappers, but later, playing at a table, the child should be offered various containers and common objects such as cups, spoons and saucepans, blocks and large beads. He learns his spatial relationships by frequent movement of these objects and the water-play table I have devised will help in this. It is especially designed for the late walkers and slow developers and the inset bowl can be filled with water or he can have dough, lentils or clay to play with.
I try to visit all children at home before they come to the Unit and then invite them with their parents for the six day stay, at a time when they are ambulant and we can demonstrate some of our ideas about play materials. When I visit the children at home I am usually accompanied by the Health Visitor and the Social Worker for the Blind and both these visitors get some help from being present. They may well remember points the mother did not appreciate and I find they can do a great deal to help. The ideas I express are all concerned with purposeful play with the child, trying to get him to use his other senses instead of just dangling him and jigging him up and down and soothing him by playing the radio or records to him most of the time. On re-visits I often find the parents have responded in a wonderful way and I am sometimes amazed at their imaginative attitudes and the practical ideas they have been able to think up for themselves. Visually handicapped children are sure to be bored for certain periods when everyone is busy, but if one can teach the parents some insight into the needs of the child, they can use what time they have to spare him in a purposeful way and know why they are offering him the various experiences with common objects so essential to his future development of touch, speech and hearing.
To sum up, early help is needed to encourage the parents to a more confident attitude to the child so that they can become more purposeful and a help to him in his daily life. No one wants to have a blind child and the terrible emotional upset this causes can best be cured (or partly alleviated) by some positive action. The parents need to know how essential they are to the child's development and happiness. I would like to see an extension of the services I give so that, instead of being a somewhat haphazard arrangement as at present, all visually handicapped children and their parents could be offered this practical help as early as possible, as an automatic service to them.
The following aspects were also discussed: 
Panel Discussion
Chairman Kenneth Wybar MD FRCS The Chairman: Would Dr Lawton Smith comment on whether it is possible for the optokinetic response to be mediated through a subcortical pathway; that is, may a child be cortically blind and yet have a positive optokinetic response? Dr J Lawton Smith: Nystagmus is an involuntary rhythmic to-and-fro oscillation of the eyes and the important word in that definition is rhythmic. There are many types of arrhythmic eye movements which are not nystagmus. The history of this subject is of very great interest in that Purkinje, of Purkinje image fame, was watching a cavalry parade in Vienna in 1825 and, being an astute observer, as the horses went by, instead of looking at the parade, he watched the bystanders. He noticed that everybody in the audience had nystagmus. He must have surmised that there were only two possible explanations: either a neurological catastrophe had descended upon them all, or this was a physiological phenomenon.
Many people in the latter part of the last century spoke of railroad nystagmus in which a traveller followed a cow with a slow phase as she moved by and then would refix on the silo with a rapid phase. This type of nystagmus is normally quite symmetrical to both sides. A tape of alternating red and white stripes is convenient to use for such testing and the responses are graded from 4+ (crisp normal) to 1 + (the least you can see).
Around the turn of the century Ohm (of electrical fame) noticed two patients with hemianopia who only had optokinetic responses to one side. Thus, if these people had a left homonymous hemianopia, when he brought targets from their right to their left they showed a good nystagmic response. When he brought targets from their left to their right they had an extremely impaired response. He thought, therefore, that this was a test for hemianopia. Very shortly after, however, Barafny found in other patients with homonymous hemianopia that some had normal responses but others had asymmetrical responses.
Kestenbaum called the normal response the 'negative O.N. sign' (i.e. the symmetrical horizontal response); the abnormal response he called the 'positive O.N. sign'. You should not accept slight asymmetries but only definitely reproducible significant asymmetries. I believe that Cords's hypothesis is the best explanation available at the moment although there are still some points of this which are not totally defined.
The important point in optokinetic responses is the efferent optomotors. Normally we do not think much about them. Some believe that when you look at a mini skirt, a light flashes in area 17 and that is the end of the reflex arc. What if you heard a bear come down the chimney? Your temporal optomotors would immediately cause a reflex. What about an atomic flash on the other side? Your occipital optomotors would obviously cause a reflex to the other side. The efferent optomotors leave areas 18 and 19 -not 17, that is very importantand run with the visual radiations for a bit and turn in near the brachium of the superior colliculus to run down the brain stem in the medial longitudinal fasciculus. The efferent optomotors run in the internal sagittal stratum. The visual afferents are in the external sagittal stratum.
The point I am trying to make is this: Cords asks where would be the ideal place to have one lesion to give a hemianopia and an asymmetrical optokinetic response? The parietal radiations are ,obviously the place. With a complete lesion of the right optic tract there will be a total left homonymous hemianopia but perfectly normal optokinetic responses. If you bore out the right lateral geniculate body with a stereotactic machine you will have a complete left hemianopia but normal optokinetic responses.
If you ablate the temporal lobe back to at least -7*5 cm behind the tip, perhaps to stop at the great -vein of Labbe, you have absolutely no influence on the optokinetic responses. You can see occipital lobe lesions with perfectly normal optokinetic responses with a hemianopia, but deep lesions in the parietal area are associated -with asymmetrical responses. What conclusions can be drawn? Is this a test -for hemianopia? No. You miss all tract, genicu-late, temporal and purely occipital hemianopias. But it is helpful in differentiating temporal and occipital hemianopias from parietal lesions. One important word of caution: stem lesions frequently affect the optokinetic responses but here the visual fields are usually intact. One must differentiate cerebral from stem lesions. If the tongue shoots off to the side and there is vertical nystagmus, go slow in lateralizing with the optokinetic responses. The specific answer to the question asked is that you cannot be cortically blind and have intact optokinetic responses. You can, however, have a little bit of vision. We have certainly seen 5 degree fields with bilateral hemianopias with macular sparing and intact optokinetic responses.
The Chairman: A boy of 18 months has a right homonymous hemianopia. He is the first child of a woman aged 38 and the confinement was normal. He shows no other abnormal neurological signs; his eyes are normal except for some degree of myopia. Could you discuss the etiology and possible investigations of the case?
Dr John Wilson (Hospitalfor Sick Children, Great Ormond Street, London): It is an interesting and unusual problem. Before embarking on a lot of investigations, I would like to be absolutely sure that there is no other neurological abnormality because I find it hard to picture this occurring in isolation.
One can speculate that with a particularly selective lesion affecting one occipital lobe, a porencephalic cyst perhaps, or a unilateral occipital agenesis, one could find such a defect as this. I am reluctant to proffer this as a very firm explanation because the conditions which are liable to produce porencephalic cysts are not usually so selective as this and are usually associated with neurological defects. I would very much like to hear what views Dr Lawton Smith has on this. Dr Lawton Smith: I quite agree with these comments. If the data given to us are correct, I would have thought first of a porencephalic cyst. I have a little tip for the ophthalmologist: in these children, particularly the dyslexic children, I like to put the thumb nails side by side and check their optokinetic responses. It is very helpful when looking for an organic basis for dyslexia for you will frequently find a considerably smaller thumb nail on the side of a juvenile hemiparesis.
The Chairman: Does the panel suggest that every young child who is mentally retarded, or is suspected of being mentally retarded, should be examined by an ophthalmologist?
Professor 0 H Wolff (Institute of Child Health, London): An essential part of the examination of the young child suspected of being mentally retarded concerns the assessment of vision. A severe visual defect will delay the infant's development in certain spheres and a mistaken diagnosis of primary mental defect may be made. Another danger is that in a child who is mentally retarded an associated visual defect may be missed. Examination of the eye in the mentally retarded infant may also give important diagnostic clues as to the etiology of the retardation. At present not many peediatricians are expert in the examination of the eye and of visual function in the young infant and I therefore believe that such infants should be examined by an ophthalmologist, provided, of course, that he has experience with this difficult age group.
The Chairman: What does the panel do in the treatment of a uniocular cataract? Perhaps I might combine this with another question: We have heard nothing of the unrecognized case of amblyopia ex anopsia. Does the panel agree that:
(1) This is a field where the reward of effective treatment is high if treatment is undertaken early.
(2) Much could be done in facilitating the early recognition of the condition if teachers taught the children the 'E' test, or such other test in the first term at school.
(3) Not nearly enough is done at present.
Perhaps we might deal with amblyopia of disuse in the context of the treatment of uniocular cataract.
Mr C G Keith: One can either operate on uniocular cataracts or leave them alone, and since I do not know of any reports of good vision being obtained after operation, I would not advise it unless the cataract was a cosmetic blemish. One has to consider the effects on the child of the disadvantages involved in operative treatment. There will often be several operative procedures, several periods of admission to hospital, some degree of interference with development due to occlusion of the good eye, discomfort and possible danger of contact lens fitting and wear, and the psychological trauma to the child. When all this plus the possible danger of sympathetic ophthalmia is set against the, at present, complete lack of success in obtaining useful vision after operation, then I think that to advise operation is unwise. If future results show that worthwhile vision can be obtained then one must obviously change one's attitude.
With regard to amblyopia ex anopsia we must try to detect it as soon as possible because early treatment is very effective, but I think that by the time the child is at school it is too late to treat most cases of amblyopia. In some mentally and physically handicapped children it is unwise to treat amblyopia by occlusion as it can retard their development quite markedly. Their defective neurological and psychological systems may be unable to cope with the added stress of occlusion of their seeing eye and this may cause failure of further development or even regression.
The Chairman: In uniocular cataract the loss of fixation is the main problem so that there is no response of the amblyopia to treatment unless there is a restoration of central fixation. Is this in any way a fundamental type of loss of fixation akin to the experiments which have recently been done on kittens where one eye has been occluded from birth with consequent functional changes in the visual cortical receptor fields?
Mr R B Harcourt: Dr Marshall Parks of Washington Children's Hospital has recently advocated very early surgical treatment of uniocular congenital cataract; he aspirates the cataract and applies a contact lens before the age of 6 months and believes that this is the only way of avoiding severe and irreversible amblyopic changes. It has recently been demonstrated that deprivation of visual stimulation following a total tarsorrhaphy during the first three months of life in the kitten leads to degenerative changes in the lateral geniculate bodies and to alterations in the cortical receptor fields from individual retinal units, and that these changes are associated with a severe and irreversible amblyopia. It seems likely that some analogous process occurs in early life in man in the presence of a cataract, leading to stimulus deprivation amblyopia, so that the rationale for very early cataract surgery is an attempt to anticipate these irreversible changes.
The Chairman: Mr Harcourt mentioned that surgery for rubella cataract might reactivate the virus. This raises the point that in rubella cases there may be a risk in operating early because of the possibility of producing an endophthalmitis, and that by treating a uniocular cataract at an early stage (which is the correct procedure from a visual point of view) the integrity of the eye may be prejudiced if there is any possibility of the cataract being the result of rubella.
Mr Harcourt: It is certainly the case that there is a far greater incidence of anterior uveitis, and often of endophthalmitis, following cataract surgery in rubella cases than in other types of cataract, and it is now known that the virus may persist within the eye for at least two years after birth. As post-operative inflammation is not so severe later in life, it seems reasonable to suppose that reactivation of living virus is contributory to the early post-operative complications. It follows that this factor must be borne in mind when considering early surgery in cases of uniocular rubella cataract. However, from what has already been said about the establishment of stimulus deprivation amblyopia in such cases, and to a greater extent in bilateral cases with nystagmus, it is clear that postponement of surgery until an age at which there is no chance of living virus being present in the eye may mean that irreversible amblyopic changes have already become established so that anatomically successful cataract surgery may lead to little significant improvement in visual function. In bilateral cases, a reasonable compromise would seem to be to operate on one eye at the age of 6 months or so, but to postpone surgery on the second eye until the age of about 18 months if there is a severe post-operative reaction in the first eye. What is really needed is a specific anti-viral agent which could be used topically during the post-operative period.
Mr C G Keith: I do not entirely agree with the last comments as not all rubella cataracts do badly after surgery. In the last three cases I have dealt with, all had live virus cultured from the lenses, which were removed at about 4 months of age; none had any significant iritis following the surgery, and all now have clear pupils. I would not want us to feel that it is too dangerous to operate early in cases of cataract due to rubella, particularly with the danger of amblyopia developing. But it may be advisable to postpone surgery in the second eye until 2 years of age.
The Chairman: Scheie et al. (1967) , in a very honest paper, said that results of surgery in rubella cataract cases were extremely poor. The surgery was by an aspiration technique and it was obviously carried out extremely well. I think this is the general experience. Of course, not all cases get an endophthalmitis, but it is not unusual and it would be wrong to say that an operation for a rubella cataract in early life is free from risk. Dr Lawton Smith: Dr Harold Scheie's group gave a paper at the American Academy of Ophthalmology in 1967 (Yanoff et al. 1968 ) and you know Scheie was the early proposer of the aspiration technique. After doing a series of these cases he found that often the long-term results were -chronic iridocyclitis, membrane formation and secondary glaucoma. The necessity for repeated operations was so high that they ran a series comparing simple iridectomy with lens aspiration in these cases and the success rate was statistically quite impressive. I was impressed that Scheie advised an optical iridectomy in rubella cataract in the early age group. Mr G T Willoughby Cashell: Concerning uniocular cataract: depending upon the type of cataract, there is a possibility here of a child maintaining fixation. If it is a very small dense central cataract the child's pupil can be kept dilated and he will develop some kind of binocular vision.
REFERENCE
The Chairman: The next question is: I have a patient aged 3 months with bilateral retinoblastoma. There is no family history of this condition on either side. Is there any way of knowing whether this is a recessive inheritance or a new mutation arising in this baby? Dr Cedric Carter: Experiences based on a great many families indicate that there is no recessive type of retinoblastoma and so the problem really is whether the case is a fresh mutation or a case of a mutation one generation back with a parent who shows no clinical signs. Most likely this case was a fresh mutation and I think it perfectly reasonable for the parents to plan further children; the risk of a repetition is less than 5 %. The bilaterally affected child, however, has a one in two chance of passing it on as I think all cases of bilateral retinoblastoma are due to a dominant mutant gene and very often you are seeing the fresh mutation.
The Chairman: Does Mr Graham find that there are peripheral visual field defects in spastic children who are capable of being educated? Mr M V Graham: In the children from Craig-y-Parc school there was none with any gross defect of the peripheral fields. The fact that these children were selected for this particular school may well be relevant. However, I have seen other children who were educable spastics and who did have homonymous hemianopia. What impressed me particularly was how well they managed to cover up their defect. In a child who persistently turned his head to the left and the eyes to the right one would suspect that he was suffering from a left homonymous hemianopia. These children seem to get about very well and it is amazing how the central nervous system is able to adapt itself to these unusual conditions, especially if the defect is acquired early in life. I think that such children can often be educated in normal surroundings provided they have no other physical defect.
The Chairman: What is the average length of time required to train a child with developmental dyslexia to read and spell ?
Mr Cashell: In all the cases I have sent to St Bartholomew's Hospital the average time is about nine to eighteen months depending on the age and intelligence of the child. Nine months is about the shortest time doing about two hours a week of concentrated work. It is extremely interesting that children are taught to make their own vocabulary; i.e. they are taught to write their own words and to learn these words.
The Chairman: Does the panel agree that the visually handicapped child gets the best educational chance if he is first sent to a normal school and only transferred to a special school if he fails to make the grade in the normal school?
Dr P A Gardiner: Some children become visually handicapped some time after birth. I think it is very difficult to be dogmatic about these but I believe in keeping a child in its normal surroundings as far as possible but looking out for the warning signs of his needing to change over.
For the vast majority of children under consideration it is inevitable from the very beginning that they are visually handicapped; they may be partially sighted and have to go to a school with special visual methods, or to a blind school.
The Chairman: In the field of education what steps may be taken to differentiate the highly intelligent blind children and to provide the maximum education for them irrespective of routine methods ? Mrs Joan Toomer: I do not think anything is needed apart from the schools already provided for blind pupils. The various schools for the blind provide a good general education and at about 12 years of age a bright child will have a chance to go to one of the grammar schools for the blind. Admission to these schools is entirely on merit. The only complaint I have ever heard is that the children do not acquire public school accents.
There are no private schools for blind children and any special help could only be from a good home background. We find that children from homes where the parents are themselves articulate and helpful to the child during holiday times are often those who, if they are really intelligent, do get to the grammar schools for the blind and then on to university.
Everyone concerned with blind children finds those of higher intelligence very stimulating and I think they get a fair deal. There are some parents who are inclined to be too ambitious for them, thus causing them added difficulties.
The Chairman: In the case of children with nystagmus, are there any methods available to improve the visual acuity other than the routine glasses ?
Dr Lawton Smith: Dr David G Cogan pointed out to me several years ago that if a child was brought in at 6 or even 12 months of age with nystagmus, some helpful conclusions could be drawn by testing the optokinetic responses.
He divided children with nystagmus into two types on the basis of the optokinetic responses. In the first type they have absent horizontal but intact vertical optokinetic responses. These generally have normal fundi and a relatively good visual prognosis. They simply have congenital nystagmus and will probably not need to go to a sight conservation class.
The second type has extremely poor horizontal and vertical optokinetic responses; no matter how you test them or how many times, you never get a response. These children often have abnormal cornez, opacities of the media, ocular albinism, or other organic defects of the eye. They thus have a much more guarded prognosis and often have to go to a sight conservation class. One can find in five seconds, simply by use of the optokinetic flag in a child with wiggling eyes, if you can establish good vertical responses then you probably have a clear-cut congenital nystagmus. I think that one test is helpful because there is very little you can do in a baby with wiggling eyes other than that.
There are other things that you can do but the number of cases is limited. For instance, if a child has nystagmus which is more marked in one position of gaze than another: if this is on a vertical plane you can frequently give him 10 diopters base down on both eyes, or 10 diopters base up, or in a few cases direct their gaze with large prism glasses. There are not many, however, who are asymmetrical to this extent. Of course, we are aware of the emphasis which Dr A Kestenbaum (personal communication) placed upon nystagmus surgery a few years ago. I have seen about 4 of these cases operated on, 3 of whom had reasonably good results; one was not particularly improved. This gives an idea of the incidence of children with congenital nystagmus who are surgical candidates. It must be of the order of 1 %.
Mr Harcourt: We know that children with congenital idiopathic nystagmus commonly have better near vision than distance vision, and this is one of the reasons why it has been suggested today that it is very important to assess the near as well as the distance visual acuity when examining all children. It has at times been suggested that this relative superiority of near vision is due to the fact that the act of convergence and accommodation causes a decrease in the amplitude of the nystagmus, and in order to achieve a similar improvement in distance vision it has been recommended that base-out prisms and minus lenses should be worn which would promote both accommodation and convergence, and thus perhaps reduce the nystagmus when distant objects were viewed. Does Dr Lawton Smith believe that these manceuvres do in fact lead to an improvement in distance visual acuity in some of these cases ? Dr Lawton Smith: I have had no experience with horizontal prisms in these cases. I think the primary reason the children see better is that they get a 2 times magnifier with each 4 diopters of accommodation; therefore when they accommodate 12 diopters their print is three times as big.
The Chairman: In my experience it is rare to obtain any significant improvement in the dis-tance visual acuity by the use of base-out prisms to induce a state of convergence.
Mr Graham: One useful little device was made by Messrs Keelers, the opticians, to help a patient of mine suffering from congenital nystagmus and ocular albinism, whose corrected distance visual acuity was of the order of 6/60. This consisted of a signet ring on which was mounted a small telescope about 0 75 in. (2 cm) in length. He could use it by holding his clenched fist against his cheek and viewing his school blackboard through it. This boy got up to his 'A' levels in this way in a normal grammar school.
The Chairman: In what circumstances should the ophthalmologist be on the look out for cases of cerebral palsy in infancy?
Professor Wolff: Cerebral palsy should be suspected when the history reveals difficulties during the perinatal period such as a prolonged labour, hypoxia, neonatal hypoglycemia or kernicterus and when the infant has been slow in reaching the various milestones of development.
The Chairman: We have had a marathon symposium today and I should like to thank the members of the panel for their part in this final discussion.
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Recent Advances
Dr R A Weale (Department ofPhysiological Optics, Itistitute ofOphthalmology, London)
Why is there a Fovea in the Human Retina?
In the past, it was assumed that the human retina is endowed with a fovea so that maximal visual acuity might be obtained. The retinal receptor nuclei, bipolar and ganglion cells, and optic nerve fibres were believed to scatter light (Wolff 1968), and were therefore swept from the retinal centre to the parafovea so as to offer unimpeded admittance to light focused on the fixation area which forms part of the inverted retina. Recent studies on the nature of the light reflected at the fundus and scattered in the retina prompt a new assessment of this hypothesis.
When polarized light strikes the fundus and the fraction of light reflected there is examined with respect to its state of polarization after it has emerged from the eye, the following observations can be made (Weale 1966) . About 70% of the light remains polarized in the green, but rather less than that in the red part of the spectrum. Choroidal pigmentation tends to preserve polarization. Both the polarized and the depolarized fractions of the emergent light have been returned from surfaces peripheral to the layer of rods and cones as they are equally affected when the receptor outer limbs are denuded of their pigment contents by an intense bleaching beam. No matter whether the fundus is examined in the retinal periphery (34 degrees nasal), in the central fovea or in a larger part of the macula which encompasses the retinal region containing neuronal
